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(57) ABSTRACT

An object achieved by the present invention is to provide an
active energy ray-curable ink composition that has flexibility
(stretch resistance) at a low temperature while maintaining
blocking resistance at room temperature, forms a printed
material with excellent flexibility, and also has excellent
durability against stacking of printed materials. According to
the present invention, the active energy ray-curable ink
composition is a composition including 35% to 50% by
mass of a monomer A represented by General Formula (1)
with respect to a total amount of the composition, a mono-
mer B having a polymerizable unsaturated double bond and
a structure represented by General Formula (2), and at least
one polyfunctional polymerizable compound selected from
urethane (meth)acrylate or amino (meth)acrylate.
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ACTIVE ENERGY RAY-CURABLE INK
COMPOSITION AND METHOD OF
PRODUCING PRINTED MATERIAL

TECHNICAL FIELD

[0001] The present invention relates to an active energy
ray-curable ink composition that can be used to produce
various printed materials.

BACKGROUND ART

[0002] Printing performed using an ink jet recording
device is a method of jetting an ink from a nozzle to print an
image on a recording material without requiring a printing
plate. With this method, printing can be satisfactorily per-
formed not only on a paper base material but also on a base
material with a curved surface or an uneven surface having
an irregular shape, such as plastic or a metal, because the
nozzle and the recording material do not come into contact
with each other. Therefore, the ink jet printing method is
expected to be widely used in a wide range of industrial
fields.

[0003] Particularly, an active energy ray-curable ink jet
ink that is cured by irradiation with active energy rays such
as ultraviolet rays has been attracting attention as an envi-
ronment-friendly technology because the content of volatile
organic compounds (VOC) therein is small and the con-
sumption of energy required to perform drying or the like in
a printing step is low. For example, PTLs 1 to 3 disclose ink
compositions as active energy ray-curable ink jet inks.

CITATION LIST

Patent Literature

[0004] PTL 1: Japanese Unexamined Patent Applica-
tion Publication No. 2012-140493

[0005] PTL 2: Japanese Unexamined Patent Applica-
tion Publication No. 2015-224340

[0006] PTL 3: Japanese Unexamined Patent Applica-
tion Publication No. 2019-002009

SUMMARY OF INVENTION

Technical Problem

[0007] When an ink composition is used to produce indoor
and outdoor printed materials, the ink composition is
required to have durability against folding and stacking of
the printed materials. When the ink compositions disclosed
in PTLs 1 to 3 are used, a coating film to be obtained can
withstand use at warm regions, but there is still room for
improvement in terms of flexibility at a low temperature.

[0008] A method of blending a polymerizable monomer
having a low Tg with an ink composition is considered as a
method of imparting flexibility to the coating film. However,
in a case where the amount of the polymerizable monomer
having a low Tg to be blended is simply increased, a
problem of blocking that occurs when printed materials are
stacked occurs, and thus both the flexibility at a low tem-
perature and the blocking resistance are difficult to achieve.
[0009] As a result of intensive examination conducted by
the present inventors, it was found that an active energy
ray-curable ink composition exhibiting satisfactory curing
properties and having excellent blocking resistance and
flexibility, specifically, excellent stretch resistance (fol-
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lowability to a base material) at a low temperature can be
obtained by selecting a specific polymerizable monomer,
setting the blending amount of the polymerizable monomer
to be in a specific range, and selecting a specific polyfunc-
tional polymer. Further, it was found that the coating film
formed of such a composition has excellent hardness and
excellent adhesiveness to a recording medium.

[0010] The object of the present invention is to provide an
active energy ray-curable ink composition that has flexibility
(stretch resistance) at a low temperature while maintaining
the blocking resistance at room temperature, forms a printed
material with excellent flexibility, and also has excellent
durability against stacking of printed materials.

Solution to Problem

[0011] The present invention provides the following
aspects.
[0012] [1] There is provided an active energy ray-curable

ink composition including: 35% to 50% by mass of a
monomer A represented by General Formula (1) with respect
to a total amount of the composition;

[Chem. 1]
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[0013] (in the formula, R', R?, and R® each indepen-

dently represent a hydrogen atom or an alkyl group, and
X represents a single bond or a divalent linking group)

[0014] a monomer B having a polymerizable unsatu-
rated double bond and a structure represented by Gen-
eral Formula (2); and

[Chem. 2]
@
I
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[0015] (in the formula, R* represents an alkylene group

having 1 or more carbon atoms, R represents an
alkylene group having 1 or more carbon atoms, which
may be the same as or different from R*, R° represents
a hydrogen atom or an alkyl group, and n represents an
integer of 0 or greater)

[0016] a polyfunctional polymerizable compound
selected from at least one of urethane (meth)acrylate or
amino (meth)acrylate.

[0017] [2] The active energy ray-curable ink composition
according to [1], in which the monomer A is cyclic trim-
ethylolpropane formal (meth)acrylate.

[0018] [3] The active energy ray-curable ink composition
according to [1] or [2], in which a content of the monomer
B is in a range of 5% to 15% by mass with respect to the total
amount of the composition.
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[0019] [4] The active energy ray-curable ink composition
according to any one of [1] to [3], in which the monomer B
is 2-(2-ethoxyethoxy)ethyl (meth)acrylate.

[0020] [5] The active energy ray-curable ink composition
according to any one of [1] to [4], in which the polyfunc-
tional polymerizable compound has a molecular weight of
2000 to 20000.

[0021] [6] The active energy ray-curable ink composition
according to any one of [1] to [5], in which the active energy
ray-curable ink composition contains urethane (meth)acry-
late and amino (meth)acrylate as the polyfunctional polym-
erizable compound.

[0022] [7] The active energy ray-curable ink composition
according to any one of [1] to [6], in which a content of the
polytunctional polymerizable compound is in a range of 2%
to 12% by mass with respect to the total amount of the
composition.

[0023] [8] The active energy ray-curable ink composition
according to any one of [1] to [7], in which the active energy
ray-curable ink composition has a pencil hardness of F or
higher when cured.

[0024] [9] The active energy ray-curable ink composition
according to any one of [1] to [8], in which the active energy
ray-curable ink composition is an ultraviolet-curable ink jet
ink composition.

[0025] [10] There is provided a method of producing a
printed material, including: a step of jetting the active energy
ray-curable ink composition according to any one of [1] to
[9] to a recording medium and irradiating the composition
with active energy rays to cure the composition.

Advantageous Effects of Invention

[0026] According to the present invention, it is possible to
provide an active energy ray-curable ink composition that
has flexibility at a low temperature, specifically stretch
resistance of a coating film at around 0° C. while maintain-
ing the blocking resistance at room temperature, forms a
printed material with excellent flexibility, and also has
excellent durability against stacking of printed materials.

BRIEF DESCRIPTION OF DRAWING

[0027] FIG. 1 is a conceptual view showing a method of
evaluating tackiness on a surface of a coating film.

DESCRIPTION OF EMBODIMENTS

[0028] According to the present invention, an active
energy ray-curable ink composition (hereinafter, simply
referred to as “present ink composition”) is a composition
containing 35% to 50% by mass of a monomer A represented
by General Formula (1) with respect to the total amount of
the composition (hereinafter, simply referred to as “mono-
mer A”),

[Chem. 3]
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[0029] (in the formula, R', R?, and R? each independently
represent a hydrogen atom or an alkyl group, and X repre-
sents a single bond or a divalent linking group)

[0030] a monomer B having a polymerizable unsatu-
rated double bond and a structure represented by Gen-
eral Formula (2) (hereinafter, simply referred to as
“monomer B”), and

[Chem. 4]
@
I
/C\O/RK/{RS\O)/RG
[0031] (in the formula, R* represents an alkylene group

having 1 or more carbon atoms, R’ represents an
alkylene group having 1 or more carbon atoms, which
may be the same as or different from R*, R° represents
a hydrogen atom or an alkyl group, and n represents an
integer of 0 or greater)

[0032] a polyfunctional polymerizable compound
selected from at least one of urethane (meth)acrylate or
amino (meth)acrylate (hereinafter, simply referred to as
“polyfunctional polymerizable compound”).

[0033] In the present specification, the term “(meth)acry-
late” denotes any one or both of an acrylate and a meth-
acrylate. The term “(meth)acryl” denotes any one or both of
acryl and methacryl. The term “(meth)acryloyloxy group”
denotes any one or both of an acryloyloxy group and a
methacryloyloxy group.

[0034] Hereinafter, the configurations of the present ink
composition will be described. Further, the present invention
is not limited to such configurations of embodiments, and
other optional configurations may be added or the configu-
rations may be replaced with optional configurations exhib-
iting the same functions as the functions of the configura-
tions.

[0035] The present ink composition contains a monomer
A. The monomer A is a compound represented by General
Formula (1). In General Formula (1), examples of the alkyl
group represented by R', R?, and R? include a methyl group,
an ethyl group, and a propyl group.

[0036] It is preferable that R! represent a hydrogen atom
or a methyl group. It is preferable that R> and R® each
independently represent a hydrogen atom, a methyl group,
or an ethyl group and more preferable that both R* and R?
represent a hydrogen atom from the viewpoint of exhibiting
flexibility at a low temperature, specifically, stretch resis-
tance at around 0° C. while maintaining blocking resistance
of a coating film formed of the present ink composition at
room temperature.

[0037] As the divalent linking group represented by X, a
divalent hydrocarbon group or a divalent group obtained by
combining a hydrocarbon group and an ether bond is pref-
erable, a divalent hydrocarbon group having 1 to 20 carbon
atoms is more preferable, and a divalent hydrocarbon group
having 1 to 8 carbon atoms, such as a methylene group or an
ethylene group, is still more preferable.

[0038] Specific examples of the monomer A include the
following compounds.
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[0039] Among these, it is preferable to use cyclic trim-
ethylolpropane formal (meth)acrylate and more preferable
to use cyclic trimethylolpropane formal acrylate as the
monomer A.

[0040] The content of the monomer A is in a range of 35%
to 50% by mass, preferably in a range of 35% to 48% by
mass, and more preferably in a range of 35% to 45% by mass
with respect to the total amount of the present ink compo-
sition. When the content of the monomer A in the present ink
composition is in the above-described ranges, the flexibility
at a low temperature, specifically, the stretch resistance at
around 0° C. is improved while the blocking resistance of a
coating film formed of the present ink composition at room
temperature is maintained.

[0041] The present ink composition contains a monomer
B. The monomer B is a compound having a polymerizable
unsaturated double bond and a structure represented by
General Formula (2). In General Formula (2), examples of
the alkylene group having 1 or more carbon atoms as R* and
R’ include a methylene group, an ethylene group, a propyl-
ene group, an isopropylene group, a butylene group, and an
isobutylene group. R* and R> may be the same as or different
from each other. Among the examples, it is more preferable
that both R* and R® represent an ethylene group from the
viewpoint of obtaining the present ink composition having
flexibility (stretch resistance) at a low temperature while
maintaining blocking resistance at room temperature.
[0042] Examples of the alkyl group represented by RS in
General Formula (2) include a methyl group, an ethyl group,
a propyl group, and a butyl group. n represents preferably an
integer of 0 to 20 and more preferably an integer of O to 3.
[0043] Specific examples of the monomer B include
methoxyethyl (meth)acrylate, ethoxyethyl (meth)acrylate,
butoxyethyl (meth)acrylate, ethoxyethoxyethyl (meth)acry-
late, 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate, 2-hydroxybutyl (meth)acrylate, 2-ethyl
hexyl diglycol (meth)acrylate, diethyl glycol mono(meth)
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acrylate, diethylene glycol monobutyl ether (meth)acrylate,
methoxy diethylene glycol (meth)acrylate, methoxy trieth-
ylene glycol (meth)acrylate, methoxy polyethylene glycol
(meth)acrylate, and methoxy propylene glycol (meth)acry-
late. Among these, from the viewpoint of improving the
flexibility at a low temperature, specifically, the stretch
resistance at around 0° C. while maintaining the blocking
resistance of a coating film formed of the present ink
composition at room temperature, it is preferable to use
2-(2-ethoxyethoxy)ethyl (meth)acrylate as the monomer B.

[0044] The content of the monomer B is preferably in a
range of 5% to 15% by mass and more preferably in a range
of'8% to 14% by mass with respect to the total amount of the
present ink composition from the viewpoint of obtaining the
present ink composition having flexibility (stretch resis-
tance) at a low temperature while maintaining blocking
resistance at room temperature.

[0045] The present ink composition contains a polyfunc-
tional polymerizable compound selected from at least one of
urethane (meth)acrylate or amino (meth)acrylate.

[0046] Such a polyfunctional polymerizable compound
may be any one of a monomer, an oligomer, or a polymer.
In the present specification, “monomer” denotes a com-
pound having a molecular weight (weight-average molecu-
lar weight in terms of molecular weight distribution) of 1000
or less. The molecular weight (weight-average molecular
weight in terms of molecular weight distribution) of the
monomer is in a range of 50 to 1000. The term “oligomer”
typically denotes a polymer having constitutional units
formed of a finite number (typically in a range of 5 to 100)
of monomers and having a weight-average molecular weight
of greater than 1000 and less than 30000. The term “poly-
mer” denotes a polymer having a weight-average molecular
weight of 30000 or greater. The weight-average molecular
weight is determined as a value in terms of standard poly-
styrene measured by gel permeation chromatography
(GPO).

[0047] The polyfunctional polymerizable compound con-
tained in the present ink composition is preferably an
oligomer having a weight molecular weight of 1000 to
30000 and more preferably an oligomer having a weight
molecular weight of 2000 to 20000.

[0048] When urethane (meth)acrylate is used as the
polytunctional polymerizable compound, the weight-aver-

age molecular weight thereof is preferably in a range of 1000
to 30000 and more preferably in a range of 2000 to 20000.

[0049] When amino (meth)acrylate is used as the
polytunctional polymerizable compound, the number aver-
age molecular weight thereof is preferably in a range of 2000
to 20000, more preferably in a range of 2000 to 10000, and
still more preferably in a range of 2000 to 5000.

[0050] Examples of the urethane (meth)acrylate include
aliphatic urethane (meth)acrylate and aromatic urethane
(meth)acrylate.

[0051] A commercially available product can be used as
the urethane (meth)acrylate, and examples thereof include
U-2PPA, U-4HA, U-6HA, U-6LPA, U-15HA, U-324A,
UA-122P, UA5201, and UA-512 (all manufactured by Shin-
Nakamura Chemical Co., Ltd.), CN965NS, CN964A8S,
CN964, CN959, CN962, CN963185, CN965, CN9I82BSS,
CN981, CN983, CN996, CN9002, CN9007, CN9009,
CN9010, CN9011, CN9178, CN9788, and CN9893 (all
manufactured by Sartomer), and EBECRYL 230, EBE-
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CRYL 270, EBECRYL 8402, EBECRYL 8804, EBECRYL
8807, EBECRYL 9270, and KRM 8191 (all manufactured
by Daicel-Allnex Ltd.).

[0052] The amino (meth)acrylate is an amine-modified
(meth)acrylate containing an amino group. A commercially
available product can be used as the amino (meth)acrylate,
and examples thereof include EBECRYL 7100 and EBE-
CRYL 80 (both manufactured by Daicel-Allnex [td.).
[0053] From the viewpoint of achieving both the blocking
resistance at room temperature and the flexibility (stretch
resistance) at a low temperature, the content of the polyfunc-
tional polymerizable compound is preferably in a range of
2% to 12% by mass and more preferably in a range of 4%
to 8% by mass with respect to the total amount of the present
ink composition.

[0054] The polytfunctional polymerizable compound may
be used alone or in combination of two or more kinds
thereof. Particularly, it is preferable that the present ink
composition contains urethane (meth)acrylate or both ure-
thane (meth)acrylate and amino (meth)acrylate as the
polyfunctional polymerizable compound. That is, a suitable
aspect of the present ink composition is that the present ink
composition contains both urethane (meth)acrylate and
amino (meth)acrylate as the polyfunctional polymerizable
compound, and when the present ink composition contains
amino (meth)acrylate, the hardness of a coating film to be
formed is improved even in a case where the content of a
photopolymerization initiator described below in the present
ink composition is reduced.

[0055] In this case, the content of the urethane (meth)
acrylate is preferably in a range of 2% to 6% by mass and
more preferably in a range of 2.5% to 5% by mass with
respect to the total amount of the present ink composition.
Meanwhile, the content of the amino acrylate is preferably
in a range of 0% to 3% by mass and more preferably in a
range of 1% to 3% by mass with respect to the total amount
of the present ink composition.

[0056] The present ink composition may contain other
polymerizable compounds in addition to the monomer A, the
monomer B, and the polyfunctional polymerizable com-
pound. As such other polymerizable compounds, com-
pounds which have a polymerizable double bond and are in
a liquid state at 25° C. are preferable.

[0057] The viscosity of the other polymerizable com-
pounds is preferably 1000 mPa-s or less and more preferably
300 mPa-s or less. The viscosity thereof is preferably 1
mPas or greater and more preferably 10 mPa-s or greater.
[0058] The molecular weight of the other polymerizable
compounds is not particularly limited, but is preferably in a
range of 60 to 2000 and more preferably in a range of 100
to 1000.

[0059] Examples of the other polymerizable compounds
include a compound having a heterocyclic structure, a
monofunctional (meth)acrylate containing a chain-like or
cyclic aliphatic group, a monofunctional (meth)acrylate
containing an aromatic hydrocarbon group, a polyfunctional
(meth)acrylate, and a vinyl ether compound.

[0060] Examples of the compound having a heterocyclic
structure include N-vinylcaprolactam, N-vinylpyrrolidone,
(meth)acryloylmorpholine, N-(meth)acryloyloxyethylhexa-
hydrophthalimide, and tetrahydrofurfuryl (meth)acrylate.
Among these, N-vinylcaprolactam is preferable from the
viewpoints of excellent safety, versatility, availability at
relatively low cast, and obtaining satisfactory curing prop-
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erties and adhesiveness of a coating film after curing the
composition to a recording medium.

[0061] Examples of the monofunctional (meth)acrylate
containing a chain-like or cyclic aliphatic group include
isoamyl (meth)acrylate, stearyl (meth)acrylate, lauryl (meth)
acrylate, octyl (meth)acrylate, isooctyl (meth)acrylate, decyl
(meth)acrylate, isomyristyl (meth)acrylate, isostearyl (meth)
acrylate, tricyclodecane dimethanol di(meth)acrylate, ada-
mantyl (meth)acrylate, cyclohexane dimethanol mono
(meth)acrylate, cyclohexane dimethanol di(meth)acrylate,
trimethyl cyclohexyl (meth)acrylate, isobornyl (meth)acry-
late, t-butyl cyclohexyl (meth)acrylate, dicyclopentanyl
(meth)acrylate, and dicyclopentenyloxyethyl (meth)acry-
late.

[0062] Examples of the monofunctional (meth)acrylate
containing an aromatic hydrocarbon group include 2-phe-
noxyethyl (meth)acrylate and benzyl (meth)acrylate. Among
these, 2-phenoxyethyl (meth)acrylate is preferable, and
2-phenoxyethyl acrylate is more preferable from the view-
points of ink jet jettability, adhesiveness of a coating film
obtained by curing the composition, and the flexibility
(stretch resistance) at a low temperature.

[0063] Examples of the polyfunctional (meth)acrylate
include glycol (meth)acrylate such as ethylene glycol di(me-
th)acrylate, 1,4-butanediol di(meth)acrylate, neopentyl gly-
col di(meth)acrylate, 1,6-hexanediol di(meth)acrylate, 1,9-
nonanediol di(meth)acrylate, ethoxylated (2) neopentyl
glycol di(meth)acrylate [compound obtained by diacrylating
neopentyl glycol ethylene oxide 2-mole adduct], or
propoxylated (2) neopentyl glycol di(meth)acrylate [com-
pound obtained by diacrylating neopentyl glycol propylene
oxide 2-mole adduct],

[0064] alkylene glycol (meth)acrylate such as diethyl-
ene glycol di{meth)acrylate, triethylene glycol di(meth)
acrylate, tetraethylene glycol di(meth)acrylate, poly-
ethylene glycol di(meth)acrylate, dipropylene glycol
di(meth)acrylate, tripropylene glycol di(meth)acrylate,
tetrapropylene glycol di(meth)acrylate, polypropylene
glycol di(meth)acrylate, or bis(4-acryloxypolyethoxy-
phenyl)propane,

[0065] Pentaerythritol tri(meth)acrylate, pentaerythritol
tetra(meth)acrylate, dipentaerythritol tetra(meth)acry-
late, trimethylolpropane tri(meth)acrylate, ethylene
oxide-modified trimethylolpropane tri(meth)acrylate,
tetramethylolmethane tetra(meth)acrylate, tetramethyl-
olmethane tri(meth)acrylate, dimethylol tricyclodecane
di(meth)acrylate, modified glycerin tri(meth)acrylate,
modified bisphenol A di(meth)acrylate, propylene
oxide (PO) adduct di(meth)acrylate of bisphenol A,
ethylene oxide (EO) adduct di(meth)acrylate of bisphe-
nol A, dipentaerythritol hexa(meth)acrylate, and capro-
lactone-modified dipentaerythritol hexa(meth)acrylate.

[0066] Examples of the vinyl ether compound include a
divinyl ether compound or a trivinyl ether compound such as
ethylene glycol divinyl ether, diethylene glycol divinyl
ether, triethylene glycol divinyl ether, propylene glycol
divinyl ether, dipropylene glycol divinyl ether, butanediol
divinyl ether, hexanediol divinyl ether, cyclohexane dime-
thanol divinyl ether, or trimethylolpropane trivinyl ether,
and a monovinyl ether compound such as ethylene glycol
monovinyl ether, triethylene glycol monovinyl ether,
hydroxyethyl monovinyl ether, ethyl vinyl ether, n-butyl
vinyl ether, isobutyl vinyl ether, octadecyl vinyl ether,
cyclohexyl vinyl ether, hydroxy butyl vinyl ether, 2-ethyl
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hexyl vinyl ether, hydroxy nonyl monovinyl ether, cyclo-
hexane dimethanol monovinyl ether, n-propyl vinyl ether,
isopropyl vinyl ether, isopropenyl vinyl ether, dodecyl vinyl
ether, or diethylene glycol monovinyl ether.

[0067] When the present ink composition further contains
other polymerizable compounds, the other polymerizable
compounds may be used alone or in combination of two or
more kinds thereof. Further, the content of the other polym-
erizable compounds is in a range of 15% to 60% by mass,
preferably in a range of 20% to 50% by mass, and more
preferably in a range of 25% to 45% by mass with respect
to the total amount of the present ink composition from the
viewpoint of obtaining the present ink composition.

[0068] The present ink composition may further contain a
photopolymerization initiator in addition to the monomer A,
the monomer B, and the polyfunctional polymerizable com-
pound described above.

[0069] Examples of the photopolymerization initiator
include benzoin isobutyl ether, 2,4-diethylthioxanthone
[also referred to as 2,4-diethylthioxanthen-9-one], 2-isopro-
pylthioxanthone, methyl benzoyl formate, 2,4,6-trimethyl
benzoyl diphenyl phosphine oxide, phenylbis(2.4,6-trimeth-
ylbenzoyl)phosphine oxide, 6-trimethyl benzoyl diphenyl
phosphine oxide, ethyl phenyl(2,4,6-trimethylbenzoyl)phos-
phinate, 2-benzyl-2-dimethylamino-1-(4-morpholinophe-
nyl)-butane-1-one, bis(2,6-dimethoxybenzoyl)-2,4,4-trim-
ethyl pentyl phosphine oxide, 1-hydroxycyclohexyl phenyl
ketone, benzoin ethyl ether, benzyl dimethyl ketal, 2-hy-
droxy-2-methyl-1-phenylpropan-1-one, 1-(4-isopropylphe-
nyl)-2-hydroxy-2-methylpropan-1-one, 2-methyl-1-(4-
methylthiophenyl)-2-morpholinopropan-1-one,
benzophenone, 4-phenylbenzophenone, isophthalphenone,
and 4-benzoyl-4'-methyldiphenyl sulfide. Among these, an
acylphosphine oxide-based photopolymerization initiator is
preferable.

[0070] Further, when an ultraviolet light emitting diode
(UV-LED) light source is used as a light source of active
energy rays, preferred examples of the photopolymerization
initiator compatible with the wavelength of light emitted
from the UV-LED light source include 2-benzyl-2-dimeth-
ylamino-1-(4-morpholinophenyl)-butan-1-one, 2-(dimethyl-
amino)-2-[(4-methylphenyl)methyl]-1-(4-morpholinophe-
nyl)-butan-1-one), phenylbis(2,4,6-trimethylbenzoyl)
phosphine  oxide,  2.4,6-trimethylbenzoyl  diphenyl
phosphine oxide, ethyl phenyl(2,4,6-trimethylbenzoyl)phos-
phinate, 2,4-diethylthioxanthone, 2,4-diethylthioxanthen-9-
one, 2-isopropylthioxanthone, and 1-{4-[(4-benzoylphenyl)
sulfanyl]phenyl }-2-methyl-2-[(4-methylphenyl)sulfonyl]
propan-1-one.

[0071] It is preferable that the photopolymerization initia-
tor is used in combination with a sensitizer. Examples of the
sensitizer include amines that do not have reactivity with the
monomer A, the monomer B, and the polyfunctional polym-
erizable compound, such as trimethylamine, methyldime-
thanolamine, triethanolamine, p-diethylaminoacetophenone,
ethyl p-dimethylaminobenzoate, isoamyl p-dimethylamino-
benzoate, N,N-dimethylbenzylamine, and 4,4'-bis(diethyl-
amino)benzophenone.

[0072] When the present ink composition further contains
a photopolymerization initiator, the content of the photopo-
lymerization initiator (in a case where the photopolymer-
ization initiator is used in combination with a sensitizer, the
total amount of the photopolymerization initiator and the
sensitizer) is preferably in a range of 2% to 15% by mass and
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more preferably in a range of 2.5% to 10% by mass with
respect to the total amount of the present ink composition
from the viewpoint of suppressing coloring of a coating film
to be formed.

[0073] The present ink composition can be used to contain
a colorant in addition to the monomer A, the monomer B,
and the polyfunctional polymerizable compound described
above.

[0074] Examples of the colorant include a pigment and a
dye. Examples of the pigment include a phthalocyanine
pigment used in a cyan ink, a quinacridone-based pigment
used in a magenta ink, an azo pigment used in a yellow ink,
carbon black used in a black pigment, and a white pigment
that can be used in a white ink.

[0075] Examples of the phthalocyanine pigment used in a
cyan ink include C.I. Pigment Blue 1, 2, 3, 15:3, 15:4, 16:6,
16, 17:1, 75, and 79.

[0076] Examples of the quinacridone-based pigment used
in a magenta ink include C.I. Pigment Red 122, C.I. Pigment
Red 202, C.I. Pigment Red 209, and C.I. Pigment Violet 19.
[0077] Examples of the azo pigment used in a yellow ink
include monoazo and diazo pigments such as C.I. Pigment
Yellow 120, 151, 154, 175, 180, 181, 1, 65, 73, 74, 116, 12,
13, 17, 81, 83, 150, 155, 214, and 128.

[0078] Examples of the carbon black used in a black ink
include No. 2300, No. 900, MCF88, No. 33, No. 40, No. 45,
No. 52, MA7, MA8, MA11, MA100, and No. 2200B (all
manufactured by Mitsubishi Chemical Corporation), Raven
5750, Raven 5250, Raven 5000, Raven 3500, Raven 1255,
and Raven 700 (all manufactured by Columbia Carbon,
Inc.), Regal 400R, Regal 330R, Regal 660R, Mogul L,
Mogul 700, Monarch 800, Monarch 880, Monarch 900,
Monarch 1000, Monarch 1100, Monarch 1300, and Monarch
1400 (all manufactured by Cabot Corporation), and Color
Black FW1, Color Black FW2, Color Black FW2V, Color
Black FW18, Color Black FW200, Color Black S150, Color
Black S160, Color Black S170, Printex 35, Printex U,
Printex V, Printex 140U, Special Black 6, Special Black 5,
Special Black 4A, and Special Black 4 (all manufactured by
Degussa-Huls AG).

[0079] The volume average particle diameter of the vari-
ous pigments is preferably in a range of 10 to 300 nm and
more preferably in a range of 50 to 200 nm.

[0080] As the white pigment that can be used in a white
ink, known inorganic white pigments can be used without
particular limitation. Examples of the inorganic white pig-
ment include a sulfate or a carbonate of alkaline earth metal,
silicas such as fine powder silicic acid or a synthetic silicate,
calcium silicate, alumina, an alumina hydrate, titanium
oxide, zinc oxide, talc, and clay. Further, surfaces of silicas
and the like may be subjected to surface treatments using
various surface treatment methods.

[0081] When titanium oxide is used as the white pigment,
the volume average particle diameter thereof is preferably in
a range of 100 to 500 nm and more preferably in a range of
150 nm to 400 nm from the viewpoint of obtaining an ink
with more excellent jetting stability and high color devel-
opability of a printed image.

[0082] From the viewpoint of sufficiently obtaining the
image density and light resistance of a printed image, the
content of various pigments described above is preferably in
a range of 1% to 20% by mass, more preferably in a range
of 1% to 10% by mass, and still more preferably in a range
of 1% to 5% by mass with respect to the total amount of the
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present ink composition. Further, it is preferable that the
pigment concentration of the magenta ink be set to be higher
than the pigment concentration of other color inks. Specifi-
cally, the pigment concentration of the magenta ink is set to
preferably 1.2 times or greater and more preferably in a
range of 1.2 to 4 times the pigment concentration of other
color inks.

[0083] The various pigments described above may be used
in combination with a pigment dispersant, a pigment deriva-
tive (synergist), or the like for the purpose of enhancing
dispersion stability in the present ink composition, specifi-
cally, dispersion stability in the monomer A, the monomer B,
the polyfunctional polymerizable compound, and the like.
Examples of the pigment dispersant include AJISPER (reg-
istered trademark) PB821, AJISPER PB822, and AJISPER
PB824 (all manufactured by Ajinomoto Fine-Techno Co.,
Inc.), Solsperse (registered trademark) 24000GR, Solsperse
32000, Solsperse 33000, and Solsperse 39000 (manufac-
tured by The Lubrizol Corporation), DISPARLON DA-703-
50 (manufactured by Kusumoto Chemicals, Ltd.), and
EFKA (registered trademark) PX4701 and EFKA PX4703
(both manufactured by BASF SE). Further, examples of the
pigment derivative include a sulfonic acid derivative of a
pigment.

[0084] The amount of the pigment dispersant to be used is
preferably in a range of 10% to 100% by mass and more
preferably in a range of 20% to 60% by mass with respect
to the amount of the pigment from the viewpoint of obtain-
ing an ink with more excellent jetting stability and pigment
dispersibility.

[0085] From the viewpoint of improving the dispersibility
and handleability, the present ink composition may further
contain a surfactant as a dispersant. Examples of the sur-
factant include anionic surfactants such as dialkyl sulfosuc-
cinates, alkyl naphthalene sulfonates, and fatty acid salts,
nonionic surfactants such as polyoxyethylene alkyl ethers,
polyoxyethylene alkyl allyl ethers, acetylene glycols, and
polyoxyethylene-polyoxypropylene block copolymers, and
cationic surfactants such as alkylamine salts and quaternary
ammonium salts.

[0086] As the surfactant, a compound having a silicone
chain, a silicone-based surfactant having a polyether chain in
a side chain or at a terminal and a polysiloxane structure in
the main chain and preferably a hydrophobic organic fluo-
rocompound such as a fluorine-based surfactant having a
perfluoroalkyl chain, an oily fluorine-based compound (such
as fluorine oil), or a solid-state fluorine compound resin
(such as a tetrafluoroethylene resin) may be used.

[0087] Examples of the silicone-based surfactant and the
fluorine-based surfactant include BYK 306, 307, 310, 313,
320, 331, 333, 350, 377, and 378 (all manufactured by
BYK-Chemie GmbH), silicone in which both terminals of
KF Series, X-22 Series, and X-21 Series (manufactured by
Shin-Etsu Chemical Co., Ltd.) are substituted with organic
groups, silicone in which one terminal thereof is substituted
with an organic group, silicone in which side chains and both
terminals thereof are substituted with organic groups, and
silicone in which side chains are substituted with organic
groups, and MEGAFACE F Series (manufactured by DIC
Corporation).

[0088] From the viewpoint of ensuring the jetting stability
and setting the surface tension to be in a desired range, the
content of the surfactant in the present ink composition is
preferably in a range of 0.05% to 1.0% by mass and more
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preferably in a range of 0.1% to 0.8% by mass with respect
to the total amount of the present ink composition.

[0089] The present ink composition may further contain,
in addition to the components described above, a polymer-
ization inhibitor such as hydroquinone, di-t-butylhydroqui-
none, P-methoxyphenol, benzoquinone, butylhydroxytolu-
ene, a nitrosamine salt, a hindered amine-based compound,
or 2,2,6,6-tetramethylpiperidine 1-oxyl (TEMPO) as neces-
sary. When the present ink composition contains a polym-
erization inhibitor, the amount thereof is preferably in a
range of 0.01% to 2% by mass with respect to the total
amount of the present ink composition.

[0090] The present ink composition may further contain a
fluorescent agent (compound having a property of absorbing
light energy such as radiation or ultraviolet rays, changing
the light energy into light having other wavelengths, and
radiating the light) such as a diaminostilbene derivative,
anthracene, sodium salicylate, a diaminostilbene disulfonic
acid derivative, an imidazole derivative, a coumarin deriva-
tive, a pyrazoline derivative, a decalylamine derivative,
ZnCdS:Ag, ZnS:Pb, or ZnS:Cu.

[0091] Among these, when the present ink composition
contains a white pigment, it is preferable that the present ink
composition contain a colorless or weakly colored com-
pound, which is typically referred to as a fluorescent bright-
ening agent, capable of absorbing light having a wavelength
of around 300 to 450 nm that is ultraviolet light to short-
wavelength visible light and capable of emitting fluores-
cence having a wavelength of around 400 to 500 nm. When
the present ink composition contains a fluorescent bright-
ening agent, the whiteness is improved by suppressing
yellowing of a cured product so that the curing properties
can be further enhanced in some cases.

[0092] Examples of the fluorescent brightening agent
include a naphthalene benzoxazoyl derivative such as 1,4-
bis-(2-benzoxazoyl)naphthalene, a thiophene benzoxazoyl
derivative such as 2,5-thiophene diylbis(5-tert-butyl-1,3-
benzoxazole), a stilbene benzoxazoyl derivative, a coumarin
derivative, a styrene biphenyl derivative, a pyrazolone
derivative, a stilbene derivative, a styryl derivative of ben-
zene and biphenyl, a bis(benzazole-2-yl) derivative, car-
bostyril, naphthalimide, a derivative of dibenzothiophene-
5,5'-dioxide, a pyrene derivative, and pyridotriazole.

[0093] Examples of the fluorescent brightening agent
include TELALUX Series (manufactured by Clariant Japan
K.K.) and Tinopal Series (manufactured by BASF SE).

[0094] When the present ink composition further contains
a fluorescent brightening agent, the content thereof is pref-
erably in a range of 0.05% to 1.0% by mass and more
preferably in a range of 0.07% to 0.7% by mass with respect
to the total amount of the present ink composition.

[0095] The present ink composition may contain additives
such as an ultraviolet absorbing agent, an antioxidant, a
surface tension adjuster, an anti-fading agent, and conduc-
tive salts. Further, from the viewpoint of further improving
the adhesiveness to a base material such as a plastic base
material, the present ink composition may contain a non-
reactive resin such as an acrylic resin, an epoxy resin, a
terpene phenol resin, or rosin ester.

[0096] The viscosity of the present ink composition at 25°
C. is preferably in a range of 3 to 30 mPa-s and more
preferably in a range of 5 to 20 mPa-s from the viewpoint of
enhancing the ink jet jetting stability.
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[0097] The present ink composition can be produced by
dispersing a mixture, to which the monomer A, the monomer
B, and the polyfunctional polymerizable compound
described above, and as necessary, other polymerizable
compounds, a colorant such as a pigment, and a pigment
dispersant are added, using a typical disperser such as a bead
mill, adding a photopolymerization initiator thereto, and
adding optionally adding components such as a polymer-
ization inhibitor, a sensitizer, and a surface tension adjuster
thereto as necessary, and stirring and dissolving the mixture.
[0098] The present ink composition can be produced by
producing a pigment dispersion (mill base) with a high
concentration in advance, which contains a pigment, a
pigment dispersant, a resin, or the like, using a typical
disperser such as a bead mill, supplying the monomer A, the
monomer B, the polyfunctional polymerizable compound,
the photopolymerization initiator, and the optionally adding
components described above thereto, and stirring and mix-
ing the mixture.

[0099] Here, as the disperser, various known and com-
monly used dispersers such as an ultrasonic homogenizer, a
high-pressure homogenizer, a paint shaker, a ball mill, a roll
mill, a sand mill, a sand grinder, a dyno-mill, DISPERMAT,
an SC mill, and a nanomizer can be used in addition to the
bead mill.

[0100] The present ink composition is cured by being
irradiated with light such as active energy rays and prefer-
ably ultraviolet rays. As a light source of ultraviolet rays or
the like, a light source used for an ink for active energy
ray-curable ink jet recording, such as a metal halide lamp, a
xenon lamp, a carbon arc lamp, a chemical lamp, a low-
pressure mercury lamp, a high-pressure mercury lamp, or a
UV-LED lamp can be typically used.

[0101] From the viewpoints of excellent curing properties
and hardness, the pencil hardness of the cured present ink
composition is preferably F or higher.

[0102] The present ink composition can be suitably used
for performing printing by an ink jet recording method using
an ink jet recording device. That is, one suitable aspect of the
present ink composition is an ultraviolet-curable ink jet ink
composition. Any of known methods of the related art such
as a method of jetting liquid droplets using vibration of a
piezoelectric element (recording method using an ink jet
head that forms ink droplets by mechanical deformation of
an electrostrictive element) and a method using thermal
energy can be used as the ink jet recording method.
[0103] A printed material can be produced by jetting the
present ink composition to a base material serving as a
recording medium using an ink jet recording device and
irradiating the base material with active energy rays to cure
the present ink composition. Examples of the printed mate-
rial include an advertisement, a billboard, a guide board, and
promotional item printing.

[0104] The present ink composition has excellent adhe-
siveness to various base materials serving as recording
media and can be easily printed on a curved surface or an
uneven surface of a base material having an irregular shape.
[0105] Examples of a material of the base material include
resins commonly used for injection molding, for example,
an acrylonitrile-butadiene-styrene (ABS) resin, an ABS-
based polymer alloy such as a polyvinyl chloride/ABS resin,
a polyamide/ABS resin, a polycarbonate/ABS resin, or a
polybutylene terephthalate/ ABS resin, an acrylonitrile-acryl
rubber-styrene resin, an acrylonitrile-styrene resin, an acry-
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lonitrile-ethylene rubber-styrene resin, a (meth)acrylic acid
ester-styrene-based resin, a polycarbonate-based resin, an
acrylic resin, a methacrylic resin, and a polypropylene-based
resin.

[0106] Further, a film can also be used as the base material.
Examples of the film include a thermoplastic resin film used
for a food packaging material, and examples of the thermo-
plastic resin film include a polyethylene terephthalate (PET)
film, a polystyrene film, a polyamide film, a polyacryloni-
trile film, a polyolefin film such as a polyethylene film (a
linear low-density polyethylene (LLDPE) film or a high-
density polyethylene (HDPE) film) or a polypropylene film
(a cast polypropylene (CPP) film or an oriented polypropyl-
ene (OPP) film), a polyvinyl alcohol film, and an ethylene-
vinyl alcohol copolymer film. A film that has been subjected
to a stretching treatment such as monoaxial stretching or
biaxial stretching or a film that has been subjected to a flame
treatment, a corona discharge treatment, or the like can also
be used as the film.

EXAMPLES

[0107] Hereinafter, the present invention will be described
in detail based on examples and comparative examples, but
the present invention is not limited such examples and the
like.

[0108] The compounds used in the present examples and
the like are described below.

<Pigment>

[0109] C1: Fastogen Blue TGR-J (cyan pigment, manu-
factured by DIC Corporation)

[0110] M1: Fastogen Super Magenta RTSP (magenta
pigment, manufactured by DIC Corporation)

[0111] Y1: Ink Jet YELLOW 4GC (yellow pigment,
manufactured by Clariant AG)

[0112] K1: #960 Ext 795 (black pigment, manufactured
by DIC Corporation)

[0113] WI1: TIPAQUE PF-690 (white pigment, titanium
oxide, manufactured by Ishihara Sangyo Kaisha, Litd.)

<Pigment Dispersant>

[0114] Solsperse 32000 (manufactured by The Lubrizol
Corporation)

[0115] Solsperse 39000 (manufactured by The Lubrizol
Corporation)

[0116] EFKA PX4701 (manufactured by BASF SE)

<Polymerizable Compound>

[0117] Miramer M200: hexanediol diacrylate (manu-
factured by Miwon Specialty Chemical Co., Ltd.)

[0118] Miramer M213: neopentyl glycol dimethacrylate
(manufactured by Miwon Specialty Chemical Co.,
Ltd.)

[0119] V #200: cyclic trimethylolpropane formal acry-
late (monomer A: Osaka Organic Chemical Industry
Ltd.)

[0120] Miramer M170: 2-(2-ethoxyethoxy)ethyl (meth)
acrylate (monomer B: manufactured by Miwon Spe-
cialty Chemical Co., Ltd.)

[0121] V-Cap: N-vinylcaprolactam (manufactured by
Ashland Inc.)

[0122] PO-A: phenoxyethyl acrylate (manufactured by
Kyoeisha Chemical Co., [.td.)
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<Polyfunctional Polymerizable Compound>

[0123] CNO965NS: polyester-based urethane acrylate
(manufactured by Sartomer)

[0124] EBECRYL 230: aliphatic urethane acrylate
(manufactured by Daicel-Allnex Ltd., weight-average
molecular weight of 5000)

[0125] EBECRYL 7100: amino acrylate (manufactured
by Daicel-Allnex Ltd.)

<Non-Reactive Resin>

[0126] UP-1000: acrylic polymer (manufactured by
Toagosei Co., Ltd., weight-average molecular weight
of 3000)

[0127] UP-1080: acrylic polymer (manufactured by
Toagosei Co., Ltd., weight-average molecular weight
of 6000)

<Photopolymerization Initiator>

[0128] Omnirad 819: phenylbis(2,4,6-trimethylben-
zoyl)phosphine oxide (acylphosphine oxide-based;
manufactured by IGM RESINS B.V)

[0129] SpeedCure DETX: 2.4-diethylthioxanthen-9-
one (Rambson Japan Co., Ltd.)

[0130] Omnirad TPO-L: ethyl(2,4,6-trimethylbenzoyl)-
phenylphosphine oxide (acylphosphine oxide-based;
manufactured by IGM RESINS B.V)

[0131] Esacure 1001M: 1-[4-(4-benzoylphenylsulfanyl)
phenyl]-2-methyl-2-(4-methylphenylsulfonyl)propan-
1-one (benzophenone-based; manufactured by IGM
RESINS B.V)

[0132] TELALUX KCBp: benzoxazole derivative
(manufactured by Clariant Japan K.K.)

<Additive (Surfactant)>

[0133] KF-351A: polyether-modified silicone (manu-
factured by Shin-Etsu Chemical Co., Ltd.)

[0134] KF-54: methylphenylpolysiloxane (manufac-
tured by Shin-Etsu Chemical Co., [td.)

<Polymerization Inhibitor>

[0135] NONFLEX Alba: 2,5-di-tert-butylhydroquinone
(manufactured by Seiko Chemical Co., [td.)

[0136] p-Methoxyphenol: (manufactured by Seiko
Chemical Co., [td.)

[0137] BHT: dibutylhydroxytoluene (manufactured by
Seiko Chemical Co., Ltd.)

<Other Components>

[0138] Tinopal OB-CO: 2,5-bis(5'-tert-butyl-2'-benzo-
xazolyl)thiophene (fluorescent brightening agent,
manufactured by BASF SE)

[0139] ADK STAB AO0-80: bis[3-[3-(tert-butyl)-4-hy-
droxy-5-methylphenyl|propanoic  acid]-2,4,8,10-tet-
raoxaspiro[5.5]undecane-3,9-diylbis(2-methylpropan-
2,1-diyl) (antioxidant, manufactured by ADEKA
Corporation)

Preparation Example of Pigment Dispersion

[0140] The pigments (Cl, M1, Y1, K1, and W1), the
pigment dispersants (Solsperse 32000, Solsperse 39000,
EFKA PX4701), and PO-A were mixed to have the com-
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positions listed in Tables 1 and 2, stirred by a stirrer for 1 a side surface portion inside the petri dish. Next, the stainless
hour, and treated in a bead mill for 2 hours, thereby steel petri dish to which the weight was attached was fixed
obtaining pigment dispersions used in each example and by hand in a state of being placed upright on the surface of
each comparative example. the coating film such that the positional relationship between
. the weight and the surface of the coating film was as shown
Examples 1 to 10 and Comparative Examples 1 to in FIG. 1. The hand was removed from the stainless steel
3 petri dish, and the blocking resistance was evaluated based
1. Preparation of Ink Composition on the number of Fimes the stainless steel petr.i dish swang
in the lateral direction on the surface of the coating film until
[0141] Each pigment dispersion and each component were the petri dish stopped.
added to a container, stirred, and mixed based on the
blending ratios listed in Tables 1 and 2, thereby preparing .
ink compositions 1 to 15. 2-4. Pencil Hardness
2. Evaluation of Ink Composition [0145] A pencil scratch test was performed using the
obtained printed material (film thickness of the coating film
2-1. Preparation of Printed Material obtained from the ink composition: 6 um) in conformity
[0142] Fach of the obtained ink compositions was added with JIS K 5600-5-4, and the pencil hardness was evaluated.
dropwise onto a base material (polyvinyl chloride or poly- [0146] The evaluation results obtained above are listed in
carbonate) and irradiated with ultraviolet light by causing  Tables 1 and 2. As shown in the results, it was found that the
the ink composition to pass under a UV-LED light source so ink composition in which the content of the monomer A
that the ink was cured, thereby obtaining a printed material. (V1200: cyclic trimethylolpropane formal acrylate) is in the
Th? ink was Je.:tted.usmg an ink jet recordlng device having range defined by the present invention with respect to the
a piezo type ink jet head. The UV-LED light source for  {4(a] amount of the ink composition and which contains the
curing the ink composition was used to output ultraviolet monomer B (Miramer M170: 2-(2-ethoxyethoxy)ethyl
light having a wavelength 0f3852nm, the illuminance at the (meth)acrylate) and at least one polyfunctional polymeriz-
surface was fixed at 800 mV/em®, and the ink composition  aple compound selected from urethane (meth)acrylate or
was exposed2t0 ultraviolet light with an exposure amount of - 31in6 (meth)acrylate has flexibility (stretch resistance) at a
1000 mJ/em™ while the transport speed was changed. low temperature while maintaining the blocking resistance
. at room temperature. Particularly, when the ink composition
2-2. Stretch Resistance contains amino (meth)acrylate (EBECRYL 7100), a coating
[0143] The obtained printed material (film thickness of the film in which all the blocking resistance, the flexibility at a
coating film obtained from the ink composition: 6 um) was low temperature, and the hardness are excellent can be
allowed to stand at 0° C. for 24 hours and stretched by 1% obtained even in a case where the content of the initiator in
using a tensile tester (TENSILON, manufactured by Orien-  the ink composition was reduced.
tec Co., Ltd.). The stretched coating film was visually [0147] Further, when the ink composition suitably con-
observed to evaluate the presence or absence of cracks. tains 5% to 15% by mass of the monomer B with respect to
. . . the total amount of the ink composition, both the blockin,
2-3. Blocking Resistance (Tackiness) resistance at room temperature Izlnd the flexibility (stretc%
[0144] A stainless steel petri dish (¢75 mm) was prepared resistance) at a low temperature can be achieved, and the
in a test room at 25° C., and a 15 g weight was attached to hardness of the obtained coating film is also excellent.
TABLE 1
Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam-
ple 1 ple 2 ple 3 ple 4 ple 5 ple 6 ple 7 ple 8 ple 9 ple 10
Ink composition number
(Configuration) (Details) 1 2 3 4 5 6 7 8 9 10
Dispersion Pigment Cl(L.7) Cl(1.7) CLL7) CLL7) MI34) MIL(34) MIGB4) Y1(2.2) KI(1.8) WI(15.5)
Solsperse32000 0.8 0.7 0.8 0.8 15 L5 15
Solsperse39000 2.0
EFKA PX4701 2.2 15
PO-A 14.5 14.1 14.5 14.5 28.9 284 289 139 149 13.9
Polymerizable Miramer M200 24 1.8 1.9 24 1.9 23 2.3 2.4 24 24
compound Miramer M213 14 0.9 0.9 14 0.9 14 1.4 1.4 14 1.5
V#200 35.7 35.0 35.7 35.8 35.1 351 351 351 359 36.0
Miramer M170 13.2 12.8 13.2 12.2 11.6 10.7 98 127 125 12.6
V-CAP 8.9 8.3 8.5 8.9 5.6 5.6 5.6 9.4 9.6 8.2
PO-A 8.1 11.8 9.5 8.1 8.3 6.9 1.1
Polyfunctional CN965NS 4.7 4.6 4.7 2.8 2.8 2.8 3.8 3.8 2.9
polymerizable EBECRYL230 4.7
compound EBECRYL7100 2.7 2.7 2.7 2.1 2.1 2.1 2.7 2.8 2.1
Non-reactive UP-1000 0.9

resin

UP-1080

0.9
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TABLE 1-continued
Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam-
ple 1 ple 2 ple 3 ple 4 ple 5 ple 6 ple 7 ple 8 ple 9 ple 10
Ink composition number
(Configuration) (Details) 1 2 3 4 5 6 7 8 9 10
Photopolymerization ~ Omnirad819 2.7 5.0 2.7 2.7 2.7 2.7 2.7 2.7 2.8 2.8
initiator SpeedCure DETX 2.7 2.8 2.7 2.7 2.7 2.7 2.7 2.7 3.3
Additive KF-351A 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
KF-54 0.2 0.2 0.2 0.2 0.4 0.4 0.4 0.2 0.2 0.1
Polymerization NONFLEX Alba 0.1 0.1 0.1 0.1 0.1 0.1 0.1
inhibitor p-Methoxyphenol 0.1 0.1 0.1
BHT 0.1
Other components Tinopal OB-CO 0.3
ADK STAB AO-80 0.1 0.1
Total amount of constituent components 100 100 100 100 100 100 100 100 100 100
Stretch characteristics at low temperature No No No No No No No No No No
cracks cracks cracks cracks cracks cracks cracks cracks  cracks cracks
Blocking resistance (number of times) 8 9 8 8 8 9 9 9 9 9
Pencil hardness H F H H F H H H F F
* The numbers in the columns of each constituent component (and the numbers in the parentheses of the pigments) are in units of parts by mass.
TABLE 2 TABLE 2-continued
Example 11  Example 12 Example 11  Example 12
Ink composition number 16 17 Photopolymerization ~ Omnirad 819 3.50 2.00
(Configuration) (Details) initiator SpeedCure DETX
Dispersion Pigment (W1)15.2 Omnirad TPO-L 2.52 5.02
EFKA PX4701 1.5 Esacure 1001M 0.72 0.77
PO-A 13.64 Additive KF-351A 0.20
Polymerizable Miramer M200 4.22 2.50 KF-54 0.10 0.20
compound Miramer M213 Polymerization BHT 0.10 0.10
V#200 35 35.00 inhibitor TELALUX KCB p 0.25 0.25
Miramer M170 7.75 10.00
V-CAP 12 12.00 Total amount of constituent components 100 100
PO-A 22.96 Stretch characteristics at low temperature No cracks No cracks
Polyfunctional CNIESNS 3.50 9.00 Blocking resistance (number of times) 9 8
polymerizable EBECRYL 230 Pencil hardness H H
compound EBECRYL 7100
Non-reactive resin UP-1000 * The numbers in the columns of each constituent component (and the numbers in the
UP-1080 parentheses of the pigments) are in units of parts by mass.
TABLE 3
Comparative Comparative Comparative Comparative Comparative
Example 1  Example 2  Example 3  Example 4  Example 5
Ink composition number
(Configuration) (Details) 11 12 13 14 15
Dispersion Pigment C1(1.7) C1(1.7) C1(1.7) C1(1.7) C1(1.7)
Solsperse32000 0.7 0.7 0.7 0.7 0.7
Solsperse39000
EFKA PX4701
PO-A 14.1 14.1 14.1 14.1 14.1
Polymerizable Miramer M200 2.8 2.8 2.8 2.8
compound Miramer M213 1.8 1.8 1.8 1.8
V#200 35.7 9.1 32.5 32.5 57.2
Miramer M170 9.2 11.9 275 1.8 2.8
V-CAP 10.6 6.0 6.0 10.6 10.6
PO-A 15.1 39.0 21.1
Polyfunctional CN965NS 4.5 4.6 4.6 4.6
polymerizable EBECRYL230
compound EBECRYL7100
Non-reactive resin ~ UP-1000
UP-1080
Photopolymerization Omnirad819 5.0 5.0 5.0 5.0 5.0
initiator SpeedCure DETX 2.8 2.8 2.8 2.8 2.8
Additive KF-351A 0.2 0.2 0.2 0.2 0.2
KF-54 0.2 0.2 0.2 0.2 0.2
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TABLE 3-continued
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Comparative Comparative Comparative Comparative Comparative

Example 1  Example 2  Example 3  Example 4  Example 5
Ink composition number
(Configuration) (Details) 11 12 13 14 15
Polymerization NONFLEX Alba 0.1 0.1 0.1 0.1 0.1
inhibitor p-Methoxyphenol
BHT
Other components  Tinopal OB-CO
ADK STAB AO-80
Total amount of constituent components 100 100 100 100 100
Stretch characteristics at low temperature  Occurrence  No cracks No cracks  Occurrence  Occurrence
of cracks of cracks of cracks
Blocking resistance (number of times) 5 3 3 9 7
Pencil hardness HB HB HB F HB

* The numbers in the columns of each constituent component (and the numbers in the parentheses of the pigments) are in units of parts by

mass.

INDUSTRIAL APPLICABILITY

[0148] The active energy ray-curable ink composition of
the present invention has flexibility (stretch resistance) at a
low temperature while maintaining blocking resistance at
room temperature, forms a printed material with excellent
flexibility, and also has excellent durability against stacking
of printed materials, and thus is useful for variation appli-
cations including printed materials, graphic fields such as
billboards, signboards, display exhibition, card printing, and
smart covers, interior parts for automobiles, home appli-
ances, and membrane switches.

REFERENCE SIGNS LIST

[0149]
[0150]
[0151]

1 STAINLESS STEEL PETRI DISH
2 WEIGHT
3 SURFACE OF COATING FILM

1. An active energy ray-curable ink composition compris-
ing:
35% to 50% by mass of a monomer A represented by
General Formula (1) with respect to a total amount of
the composition;

(in the formula, R', R? and R® each independently
represent a hydrogen atom or an alkyl

(6]
0 CH;

O (6]

(@)

Rr3

group, and X represents a single bond or a divalent linking
group)
a monomer B having a polymerizable unsaturated double
bond and a structure represented by General Formula
(2); and
(in the formula, R* represents an alkylene group having 1
or more carbon atoms, R’

@

o

C R? R3S R®
N \/{ \O)n’

represents an alkylene group having 1 or more carbon atoms,
which may be the same as or different from R*, R® represents
a hydrogen atom or an alkyl group, and n represents an
integer of 0 or greater)

a polyfunctional polymerizable compound selected from
at least one of urethane (meth)acrylate or amino (meth)
acrylate.

2. The active energy ray-curable ink composition accord-

ing to claim 1,

wherein the monomer A is cyclic trimethylolpropane
formal (meth)acrylate.

3. The active energy ray-curable ink composition accord-

ing to claim 1,

wherein a content of the monomer B is in a range of 5%
to 15% by mass with respect to the total amount of the
composition.

4. The active energy ray-curable ink composition accord-

ing to claim 1,

wherein the monomer B is 2-(2-ethoxyethoxy)ethyl
(meth)acrylate.

5. The active energy ray-curable ink composition accord-

ing to claim 1,

wherein the polyfunctional polymerizable compound has
a molecular weight of 2000 to 20000.

6. The active energy ray-curable ink composition accord-

ing to claim 1,

wherein the active energy ray-curable ink composition
contains urethane (meth)acrylate and amino (meth)
acrylate as the polyfunctional polymerizable com-
pound.

7. The active energy ray-curable ink composition accord-

ing to claim 1,

wherein a content of the polyfunctional polymerizable
compound is in a range of 2% to 12% by mass with
respect to the total amount of the composition.

8. The active energy ray-curable ink composition accord-

ing to claim 1,
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wherein the active energy ray-curable ink composition
has a pencil hardness of F or higher when cured.

9. The active energy ray-curable ink composition accord-
ing to claim 1,

wherein the active energy ray-curable ink composition is
an ultraviolet-curable ink jet ink composition.

10. A method of producing a printed material, comprising:

a step of jetting the active energy ray-curable ink com-
position according to claim 1 to a recording medium
and irradiating the composition with active energy rays
to cure the composition.

#* #* #* #* #*
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